Pathologist, Shadwell Children's Hospital.
IT is now some forty years since Quincke showed us how to get into the theca and it is a little ungrateful of us that we do not as a profession resort more often to this invaluable procedure: easier to carry out in children and certainly more often required-e.g., in the diarrhoea and vomiting of infants.
Perhaps I may be excused for reminaing those of you who are not constantly dealing with children that it suffices in general for the needle to go in about one centimetre in infants and about two in young children. If you keep your needle in alcohol, wash it well in sterile distilled water or you will get a precipitate. You may also get a precipitate if you use lysol as an antiseptic for your test tubes; hydrochloric acid is as efficient and more easily got rid of. Do not have the back swimming with iodine or you may get some into the cerebrospinal fluid and colour it. Have three test tubes for the fluid, because if you have the misfortune to get blood in it you will have to discard the first; of the other two, leave one aside undisturbed on the bench or in the incubator for the formation of coagulum (search for tubercle bacilli) and sow some of the fluid from the other, preferably on cooked blood-agar; take the cell count and make the chemical investigations.
The chemistry of the cerebrospinal fluid is of the first importance. The protein may be estimated at the bedside in less than a minute by my proteinometer and the salt in a few minutes in the ordinary way. I place these two together because they provide in company a powerful diagnostic weapon.
In the first hundred cases reported by me' I was so struck by the value of protein determinations that I formed the opinion that they were of value not only for diagnostic purposes but also for differential diagnosis. I arranged my readings into three zones: (1) below 40 mgm. per 100 c.c., no meningitis; (2) 50 to 150 mgm. per 100 c.c., tuberculous meningitis; and (3) above this figure, suppurative meningitis. In the light of a further 150 cases (363 examinations), I find that criterion No. 1 still holds; that the tubercular zone includes now and then other conditions; and that zone No. 3 shows now and then a case of tuberculous meningitis. I am indebted to Dr. Leonard Findlay for pointing out that anterior I Arch. Dis. in Child., 1930, v, 187. JAN.-CHILD. 1 poliomyelitis ought at any rate to be in the tuberculous zone. It so happened that we had had no cases during the flrst period but we have had four in the second series. The point of difference lies in the salt, which is normal (690-720 mgm. per 100 c.c.) in anterior poliomyelitis, but always below this, although not invariably much below, in tuberculous meningitis.
The second trespasser in the tuberculous zone is an interesting one, namely, brain abscess, but here we leave the chemistry of the cerebrospinal fluid for the cytology and bacteriology. If a cerebrospinal fluid showing pus contains nevertheless only a moderate amount of protein (tuberculous zone), and the salt is normal, you are almost certainly in the presence of a brain abscess. (You will be on your guard against the vulgar error of supposing that the amount of protein is a function of the amount of pus.) The bacteriology of these cases will be interesting. You may see no organisms and grow none, or you may see a few organisms and be unable to grow them; or they may grow only scantily.
My second series shows, in the tuberculous zone, eighteen cases of tuberculous meningitis, four cases of anterior poliomyelitis (salt normal), three cases of brain abscess (salt normal) and two cases of meningococcal meningitis. In the suppurative zone, on the other hand, were seventeen cases of meningococcal meningitis, four cases of tuberculous meniningitis, four cases of pneumococcal, two cases of influenzal and one of streptococcal meningitis.
In doing the cell count, it is useful to tint the cerebrospinal fluid with a drop of 1% neutral red in 1% acetic acid. This enables, at the same time, a rough idea to be had of the relative proportion of lymphocytes and polymorphs. (A more accurate relative count will of course be made with the aid of the Leishman smear.)
As to the bacteriology, and taking tubercle first, experience only confirms the extraordinary value of Smith's modification of Canti's method which is as follows:-Pour the fluid carefully into a clean watch glass, avoiding agitation, when the coagulullm will be seen to retain its cobweb form; cut a cigarette paper to the size of a slide, and with the aid of a pair of forceps held in the right hand, apply it to the surface of the coagulum to which it will adhere if gentle pressure is made by means of a platinum loop held in the left hand. Transfer to the slide and blot with bold straight strokes. Carefully disengage the cigarette paper, when it will be found that the coagulum has adhered to the slide in its undisturbed condition. Dry in the incubator for two minutes, and fix by passing through the flame. Stain in the ordinary way.
Once this technique has been acquired (and it takes practice) tubercle bacilli if present need never be missed.
The meningococcus can usually be demonstrated in the direct smear, or be found next morning if the organism be allowed to " stew in its own juice " by leaving the specimen in the incubator. Unfortunately this is not true of the pneumococcus. The differentiation of these by the physician in the direct smear is not so easy as some have supposed, the production of a first-class Gram smear being a feat that is not realizable by everybody. The salt tends to be higher in pneumococcal than in meningococcal meningitis and, of course, the condition is rarer.
Since the probabilities are that an acute case in the " suppurative zone " is one of meningococcal meningitis, proteinometry enables one forthwith to give antimeningococcal serum. If you do the smear yourself, and are not a good hand at staining, you may mistake meningococci for pneumococcal and wrongly hold your hand, while to await the result of the culture is to lose valuable time.
I should mention that I now use trichloracetic acid, and no longer use salicylsulphonic acid-as precipitant in my proteinometer. I was led to abandon salicylsulphonic acid because it gives a dense precipitate of an iodinated phenol if iodine has made its way into the specimen as above described.
